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Document Control Office

TSCA Document Receipts

Office of Prevention and Toxics

U.S. Environmental Protection Agency
Room G-099, Mail Code 7404

401 M Street, S. W.

Washington, D. C. 20460

Attn.: TSCA 8(e) Coordinator

Dear Sir/Madam:

On behalf of its Ethylbenzene Panel, the Chemical Manufacture vs Association submits
this notice in accordance with Section 8(e) of the Toxic Substances Conivol Act (TSCA) and
EPA's 1991 Section 8(e) Reporting Guide, although CMA and the members of the Ethylbenzene
Panel have not determined that the results of the enclosed report indicate an unreasonable risk
of injury to health or the environment. The information being submitted is based on an National
Toxicology Program (NTP) working group report. It is unclear whether this report is
considered an official report published or made available to the general public by a Federal
agency and therefore need not be reported in accordance with EPA's "TSCA Section 8(e); Notice

of Clarification and Solicitation of Public Comment" as described in 58 Fed. Reg. 37735 (july 13,
1993).

This notice is based on preliminary data from an NTP lifetime bicassay in rats and mice.
In these studies mice and rats were exposed to 0, 75, 250, or 750 ppm ethylbenzene (CAS
Number 100-41-4) 6 hours per day, 5 days per week for 104 weeks. Tumor increases were
reported in male rat kidney, male mouse lung and female mouse liver. Enclosed are copies of
NTP pathology working group summaries and pathology tables containing these findings.

The members of the Ethylbenzene Panel are ARCO Chemical Company, Amoco
Chemical Company, Chevron Chemical Company, The Dow Chemical Company, Fina Oil and

Chemical Company, GE Plastics, Huntsman Corporation, Rexene Corporation and Sterling
Chemicals, Inc.

If you have any questions, please call me at 703/741-5617.
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CHAIRPERSON'S REPORT 9 Jy -
PATHOLOGY WORKING GROUP REVIEW 3 AMIp: 15
ETHEYLBENZENE (C56393B)
CHRONIC INEALATION STUDY IN F344 RATS
CONDUCTED AT
IIT RESEARCH IMSTITUTE

Date of the Pathology Working Group Review: July 13, 1995

Participants: Ronald Herbert, D.V.M., Ph.D.; NIEHS
James Hailey, D.V.M.; NIEHS
Darlene Dixon, D.V.M., Ph.D.; NIEHS
Ann Radovsky, D.V.M., Ph.D.: NIEHS
Doug Weolf, D.V.M., Ph.D.; CIIT
Mikinori Torii, D.V.M., Ph.D.; NIEHS
Cynthia Shackelford, D.V.M., Ph.D.; EPL

(QA Pathologist)
Normal Barlow, NCSU

(Observer)
John Curtis Seely, D.V.M.: PATHCO

(PWG Chairperson)
SIUDY DEBIGE
Male and female F344 rats were exposed to ethylbenzene
by inhalation (whole-body exposure) to ‘target concentrations
of 0, 75, 250, or 750 ppm for 6 hours, 5 days/week for 104
weeks. Table 1 summarizes the animal disposition for the

entire study.

TABLE 1

Male Rats
Dosie (PPM} ] 78 250 750
Animals in Study 50 S0 50 S0
Moribund Sacrifice 28 20 26 26
Natural Deaths 7 16 11 22
Terminal Sacrifice 15 14 13 2

Anim. Exam. Micro. 50 50 50 50
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Female Rats

Dose (PPM) 0 75 250 750
Animals in Study S0 50 S0 50
Moribund Sacrifice 7 14 : 8 6
Natural Deaths 12 5 8 8
Terminal Sacrifice 30 31 34 35
Other 1 0 0 i
Anim. Exam. Micro. S0 50 50 50
SUMMARY

Administration of ethylbenzene by inhalation, under the

conditions of this study, was associated with the following

histopathologic lesions.

1.

An increased severity of renal nephropathy in the

-high dose animals, particularly in the males. This

lesion was accompanied by an increased incidence of
transitional epithelial hyperplasia. 1In addition,
lesions such as parathyroid gland hyperplasia and
uremic related lesions in the lungs (hemorrhage,

congestion, edema, inflammation) were increased in
the high dose males.

The presence and increased incidence of renal tubule
proliferative (hyperplasia, adenoma, carcinoma)
lesions in the exposed males, particularly in the
high dose males. Equivocal increases of sore
proliferative lesions were present in the mid and
high dose females.

An increased incidence, not dose-related, of

prostate gland inflammation in all dose groups of
treated males.

An increased incidence of cystic degeneration in the
liver of high dose males.

An increased incidence of bone marrow hyperplasia
in the low and high dose male animals.
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Evaluation of the strength and significance of the

pathology findings must await generation of the final tables

and the statistical analyses of the data.

Prior to the PWG, the chairperson reviewed the pathology
incidence tables, the original study pathologists®' (SP)
narrative, the quality assessment (QA) report prepared by the
quality assessment pathologist (QAP) and microscopic slides
of potential target organs and selected lesions with
discrepancies in diagnoses between the SP and QAP.

The following potential target organs and/or specific

organ diagnoses were reviewed by the QAP from all control and

treated rats.

Kidney Kidney
Liver Liver
Lung Lung
Nose Nose

Male Rats )

Testis, Interstitial Cell - Adenoma

Testis, Interstitial Cell, Bilateral - Adenoma
Testis, Bilateral, Interstitial Cell - Adenoma
Testis, Interstitial Cell - Hyperplasia
Testis, Bilateral, Interstitial Cell - Hyperplasia
Prostate - Inflammation

Bone Marrow - Hyperplasia

Bone Marrow, Erythroid Cell - Hyperplasia

Bone Marrow, Myeloid Cell - Hyperplasia
Parathyroid Gland - Hyperplasia



EFemale Rats
Pituitary Gland, Pars Distalis

- Hyperplasia
Pituitary Gland, Pars Distalis - Angiectasis
Pituitary Gland, Pars Distalis - Cyst
Pituitary Gland, Pars Distalis - Adenoma

Pituitary Gland, Pars Distalis ~ Adenoma, Multiple

All tumor diagnoses from all animals in all groups were
reviewed.

The PWG chairperson selected a set of 131 slides for
review by the PWG. These slides included representative
examples of potential treatment-related lesions, lesions for
which there was a difference of opinion between the SP and
QAP and lesions selected because of general interest (see
Chairperson‘’s PWG Worksheets). All slides were examined by
each participant without knowledge of the dose group or
diagnoses rendered by the SP and QAP. Final diagnoses for

the lesions presented were determined by the consensus of the

PWG participants.

PWG _RESULIS

Representative examples of renal tubule proliferative
lesions and/or discrepancies within the kidney were shown to
the PWG. 1In addition, slides of renal nephropathy were shoyn

to the PWG to confirm the spectrum of changes associated with



'i;fhe enhanced severity noted in high dose males ahd females.
‘In general, there was good overall agreement among the PWG
participants in the diagnosis of these lesions.

The PWG confirmed most of the SP's diagnoses associated
with nephropathy. The increased severity in high dose male
animals was even more toxicologically significant due to the
reduced survival in these animals. Both the high dose males
and females had approximately a one grade higher severity of
nephropathy than the controls. Moderate to marked
nephropathy was characterized by involvement of most of the
renal parenchyma with a spectrum of changes including dilated
tubules containing eosinophilic hyaline casts or cellular
debris, interstitial fibrosis, foci of mononuclear cells and
varying amounts of glomerular degeneration. Tubule
mineralization and cortical cysts lined by flattened
epithelium were diagnosed separately from nephropathy.
During the QA review, the QAP diagnosed transitional
epithelial hyperplasia when small, focal to multifocal
epithelial proliferative lesions were present on the renal
papillae and protruded into the renal pelvis. Following the
QA revie.r, these lesions were particularly increased in the
high dose mnales. Transitional epithelial hyperplasia, which

often is seen with cases of advanced nephropathy, was

confirmed by the PWG.
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During the PWG, all cases inveolving a diagnosis of a
renal tubule proliferative (hyperplasia, adenoma, carxrcinoma)
lesion were examined. The following criteria were used to

diagnose the proliferative lesions within the kidney.

Hyperplasias appeared to be within tubuies which were
not surrounded by a thickened basement membrane
indicative of regeneration associated with nephropathy.
Hyperplastic tubules varied in diameter from slightly
¢reater up to approximately 2 to 3 times the diameter of
a normal tubule. Hyperplastic epithelial cells usually
formed solid clusters and appeared more pleomorphic than
normal tubular epithelium. In general, the tinctorial
qualities of the cytoplasm of hyperplastic epithelial
cells varied but it tended to be more basophilic than
the cytoplasm of adjacent remal tubular epithelium.
Nuclei tended to be larger with prominent nucleoli.

Adenomas consisted of cells with a similar morphologic
appearance to those of hyperplasia but differed from
hyperplasia by being larger (usually 5 or more tubular
diameters) and generally having a more complex
structure. Adencmas often consisted of multiple
variably sized tubular-like structures or solid nests of
epithelial cells that were separated by fine bands of
fibrous tissue. 1In sowe adenomas there appeared to be a

disruption of the basement membrane by the epithelial
cells.

Carcinoma was differentiated from adenoma in that it was
larger, less discrete, and had a more prominent vascular
supply. Heworrhage, necrosis and a locally invasive
growth pattern were often prominent features of tubular
cell carcinoma. Cellular anaplasia and/or atypia
characterized the neoplastic cells. Patterns of
neoplastic cell growth were frequently varied.



proliferative lesions were confirmed, but several of the

Following the PWG review, many of the reported

reported hyperplasias were not confirmed. Renal tubule
hyperplasia was often difficult to differentiate from some of
the changes associated with nephropathy. The incidence of
renal tubule hyperplasia, adenoma and carcinoma was confirmed
to be increased in the treated males, particularly the high
dose males. The combined incidence of adenoma and carcinoma
in all treated male dose groups was more than that of the
normal NTP historical control data base for similar studies.
Treated high dose females had an increased severity of
nephfopathy, but there was no unegquivocal treatnnpt
association with any neoplastic lesione in their kidneys.
Based on a clear treatment effect on neoplastic lesions in
the high dose males and equivocal f£indings of neoplasia in
the kidneys of female rats, the PWG recommended that kidney
step-sections of the kidneys of female rats be made and
evaluated.

The PWG also examined histological sections of
parathyroid glands and lungs because of the reported
increased incidence of parathyroid gland hyperplasia and
various pulmonary manifestations of uremia such as

congestion, edema, hemorrhage and inflammation in the high



dose male animals. These lesions, for the most part, were
confirmed by the PWG and believed to represent secondary
lesions due to the increased severity of nephropathy.
Liver

Representative examples of several lesions within the
liver were shown to the PWG. These included angiectasis in
female animals and cystic degeneration in male animals.

Angiectasis was characterized as one or more lesions
consisting of irregular, dilated sinusoids containing
erythrocytes. Within larger angiectatic lesions some
hepatocytes were atrophic. Angiectasis appeared to be
inconsistently diagnoused by the SP since the Pwsiconfirmed
several examples in control females which were previously not
diagnosed. These lesions were confirmed in animals with or
without mononuclear cell leukemia (MCL). Angiectasis has
been reported as a common lesions in the F344 rat.

Cystic degeneration was confirmed by the PWG in several
control and high dose male animals with and without MCL.
These lesions were characterized as a multilocular cystic
lesion containing a finely granular or flocculent
eosinophilic material. The cyst-like structures were not,
lined by either epithelial or endothelial cells. The

toxicological significance of the higher incidence of cystic



degeneration in the high dose males was not clear. It was
suggested that perhaps the reduced incidence of MCL (due to
the poor survival in high dose males) may have unmasked or
somehow altered the incidence of cystic degeneration within
the liver.

Bile duct hyperplasia appeared to be inconsistently
diagnosed during the study and its reported incidence
slightly increased in the treated male animals. The PHG
chairperson showed the PWG participants several cases of
similar lesions which were not diagnosed in the controls.
The PWG confirmed that these lesions were similar and
recommended that the few examples of bile duct hyperplasia
be removed from the study.

During the QA review, the QAP opted to remove the
severity grades of liver foci that the SP had diagnosed. The
PWG chairperson, in general, agreed with the SP's diagnoses
and grading system of liver foci. The SP appeared to be
diagnostically consistent. Liver foci designated as minimal
represented one or more small localized lesions, usually a
hepatic lobule or less in size, which showed tinctorial
variation from surrounding hepatic parenchyma. Hepatocytes
within these minimal foci showed little cellular pleomorphism
and merged with adjacent parenchymal without any significant

compression. Foci designated as moderate were also noted as



one or more larger areas of tinctorial change which often had
some partial compression at its borders. In addition,
affected hepatocytes had an increase .in cellular pleomorphism
which resulted in larger cell size. Foci designated as mild
were single to multiple lesions which had morphologic
characteristics in between those of minimal and moderate.
Marked foci, if present, usually represent lesions which are
borderline and need to be differentiated from hepatocellular
adenoma.
Prostate Gland

Several examples of inflammation within the prostate
gland were shown to the PWG because of the reported increased
incidence in the treated males which did not appear to be
dose-related. Prostatic inflammation was characterized by a
spectrum of changes including the infiltration of
predominantly mononuclear inflammatory cells into glandular
acini and interstitium, increased interstitial fibrosis and
loss of secretory material in affected areas. Prostatic
inflammation was present in approximately one-fifth of the
control males. The severity of prostatic inflammation was
approximately the‘same across all dose groups and controls.
The toxicological significance of prostatic inflammation was

unclear but the PWG did not believe the increased incidence

10



was due to a direct chemical effect. A possible mechanism
might be from an increased predisposition due to an animal's
debilitated condition (ie. nephropathy) resulting in lower
resistance.
Bone Marxrow

The PWG was shown several slides of bone marrow because
the SP reported an increased incidence of hyperplasia in the
low and high dose males. During the QA review, the QAP
tended to group erythroid and myeloid hyperplasia under the
general diagnosis of hyperplasia. Following the PWG
examination of the microslides, hyperplasia was confirmed.
In addition, the PWG agreed with the QAP that the separate
diagnoses of erythroid and myeloid hyperplasia should be
changed to hyperplasia since actual determination of cellular
morphology was difficult with routine H&E slides. The
majority of the bone marrow hyperplasias, however, showed a
trend towards erythroid differentiation.

The toxicologic significance of bpne marrow hyperplasia
in the low and high dose males was not known but was not

believed to represent a direct chemical effect.

11



Pitui sland

Representative examples of proliferative lesions of the
pituitary gland, primarily of females, were examined by the
PWG because of the number of discrepancies which existed
between the SP, QAP and PWG chairperson. 1In addition,
angiectasis and cysts were often diagnosed in association
with many of the proliferative lesioné. None of the reported
neoplasms appeared to be related to chemical exposure.

Following the PWG review, it was recommended to remove
diagnoses such as angiectasis, cysts, and hyperplasia if they
were clearly adjacent to, or associated with, a neoplasm.
The same recommendation was given for pituitary angiectasis
and/or cysts associated with hyperplasia (ie. that pituitary
angiectasis and cysts would not also be diagnosed in the same
gland as hyperplasia). Hyperplasia.was diagnosed in the same
gland containing a neoplasm if the two were clearly separated

and there was no evidence of histologic continuity.

MISCELLANEOUS

A number of lesions (neoplastic and non-neoplastic) were
examined by the PWG to either confirm their incidence or
because a diagnostic discrepancy existed. In most instances,
the neoplasms were diagnosed eithef once or, if several
times, they were from different dose groups, and were not

considered to be related to chemical exposure.

12



HISTOTECENIOUE
The overall quality of the slides as determined by the

Histotechnique Quality Assessment was good.

n Curtis Se V.M.
Diplomate, American College
of Veterinary Patholcgists

Octrober |1 . 19S5~
Date ’
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CHAIRPERBON®'S REPORT
PATHOLOGY WORKING GROUP REVIEW
ETEYLBENZENE (CS56393B)

CHRONIC INHALATION STUDY IN B6C3F1 MICE

CONDUCTED AT
IIT RESEARCE INSTITUTE

Date of the Pathology Working Group Review: December 12, 1995

Participants:

ETUDY DESIGN

Gary Boorman, D.V.M., Ph.D.; NIEHS
Ronald Herbert, D.V.M., Ph.D.; NIEHS
Ann Radovsky, D.V.M., Ph.D.: NIEHS
Robert sills, D.V.M., Ph.D.; NIEHS
Russell Cattley, V.M.D., Ph.D.; CIIT
Jurgen Hellmann, D.V.M.; NIEHS
Cynthia Shackelford, D.V.M., Ph.D.; EPL
(QA Pathologist)
Satoshi Asano, Ph.D.: NIEHS
(Observer)
John Curtis Seely, D.V.M.: PATHCO
(PWG Chairperson)

Male and female B6C3F1 mice were exposed to ethylbenzene

by inhalation (whole-body exposure) to target concentrations

of 0, 75, 250,

or 750 ppm for 6 hours, 5 days/week for 104

weeks. Table 1 summarizes the animal disposition for the

entire study.



TABLE 1
Male Mice

Dose (PPM) 0 75 . 250 750
Animals in Study 50 50 50 50
Moribund Sacrifice 6 2 5 6
Natural Deaths 15 12 13 13
Other Deaths 1 0 0 1
Terminal Sacrifice 28 36 32 30
Anim. Exam. Micro. 50 50 50 50

Female Rats

Dose (PPM) 0_ 5 250 7150
Animals in Study 50 50 50 50
Moribund Sacrifice 5 6 1 4
Natural Deaths 9 6 8 9
Cther Deaths 1 0 1 0
Terminal Sacrifice 35 38 40 _ 37
Anim. Exam. Micro. S0 50 50 50
SUMMARY

Administration of ethylbenzene. by inhalation, under the

conditions of this study, was associated with the following

histopathologic lesions.

1.

An increased incidence of alveolar/bronchiolar
neoplasms in the lungs of exposed male animals,
particularly at the 250 and 750 ppm dose levels,
and slightly increased in the 750 ppn females.

In addition, metaplasia of the alveolar epithelium
was also diagnosed primarily in the exposed males.

The incidence of hepatocellular adenomas/carcinomas
in the liver were increased in the 750 ppm females.
In addition, lesions such as hepatocellular
syncytial alteration, hypertrophy and necrosis

were also confirmed in exposed male animals.
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3. An increased incidence of thyroid follicular cell
hyperplasia in exposed males and females,
particularly in the 250 and 750 ppm animals.

4. An increased incidence of pars distalis hyperplasia
of the pituitary gland in the 250 and 750 ppm
exposed females.

Evaluation of the strength and significance of the

pathology findings must await generation of the final tables

and statistical analyses of the data.

CONDUCT OF THE PATHOLOGY WORKING GROUP

Prior tc the PWG, the chairperson reviewed the pathology
incidence tubles, the original study pathologists® (SP)
narrative, the quality assessment (QA) report prepared by the
quality assessment pathologist (QAP) and microscopic slides
of potential target organs and selected lesions with
discrepancies in diagnoses between fhe SP and QAP.

The following potential target organs and/or specific

organ diagnoses were reviewed by the QAP from all control and

treated raté.

Male Mice

Kidney* : Kidney*
Lung Lung
Nose Nose
Thyroid Thyroid
Liver Liver

Pituitary Gland

*The kidneys were reviewed in order to confirm the incidence
and severity of nephropathy.
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In addition, the following organs/tissues were examined

for all animals in all groups for the listed lesions.

Male Mice Female Mice
Heart - Cardiomyopathy Heart - Cardiomyopathy
Heart - Inflammation :

All tumor diagnoses from all animals in all groups were
also reviewed.

The PWG chairperson selected a set of 140 slides for
review by the PWG. These slides included representative
examples of potential treatment-related lesions, lesions for
which there was a difference of opinion between the SP and
QAP and lesions selected because of general inte;est (see
Chairperson's PWG Worksheets). All slides were examined by
each participant without knowledge of the dose group or
diagnoses rendered by the SP and QAP. Final diagnoses for

the lesions presented were determined by the consensus of the

PWG participants.
PWG RESULTE
Lung
Representative examples of alveolar/bronchiolar

proliferative lesions and/or discrepancies within the lung

were shown to the PWG. These lesions, particularly adenomas,



were reported to be increased in the 250 and 750 ppm males.
However, no concurrent increase in alveolar epithelial
hyperplasia was reported. '

The following criteria were used to diagnose the

proliferative lesions within the lungs.

1. Localized or discrete lesion.

2. Alveolar architecture retained.

3. Alveolar septa lined by cuboidal cells.

4. Lack of cellular or nuclear anaplasia.

5. Not clearly associated with areas sf chronic

inflammation.

Alveolar-Bronchiolar Adenoma

1. Alveolar spaces filled by proliferating epithelial
cells.

2. Cells appear cuboidal or columnar.

3. Normal nuclear:cytoplasmic ratio.

4. Edges of lesion may be irregular as the growth
extends into adjacent airways.

5. Some adenomas are circumscribed and compress
adjacent tissue.

6. Central part of lesion tends to be more solid.

7. May be papillary formation into air spaces.

Alveolar-E hiolar carci

1. 1Increased nuclear:cytoplasmic ratio.

2. Cellular and nuclear pleomorphism.

3. Increased numbers of mitotic figures.

4. May have focal areas of cellular anaplasia.

5. Invasion of airways, blood vessels, or pleural .
surfaces.

6. Extension into mediastinum or distant metastases.

7. Mesenchymal metaplasia may be present.
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Following the PWG review, many of the reported
proliferative lesions diagnosed by either the SP and/or QAP
were confirmed. Therefore, the appirent increased incidence
of alveolar-bronchiolar neoplasms in the exposed male and
female higher dose groups was confirmed. Although more cases
of alveolar epithelial hyperplasia occurred in exposed
animals, the overall group incidences were low and not dose-
dependent.

The PWG also examined sections of lungs from exposed
animals in which the QAP had diagnosed alveolar epithelial
metaplasia. During the QA review, this lesion was noted only
in exposed males with a dose dependent incidence. Following
the PWG review, metaplasia was confirmed as an exposure
related lesion. In addition, the PWG confirmed alveolar
epithelial metaplasia in one high aose female.
Histologically, metaplasia was characterized by the presence
of cells morpholog’- 1ly similar to bronchiolar epithelial
cells which lined ..veolar septa immediately adjacent to the
terminal bronchioles. Although bronchiolar epithelial cells
extended a short distance along the alveolar septa in some
control mice, they extended further and became more promiﬁent

along the alveolar septa in ethylbenzene exposed animals.



For the most part, the severity of this change was minimal.
The QAP suggested that this change was similar to alveoclar
bronchiolization. .

During the QA review, the QAP noted that some of the
alveolar/bronchiolar adenomas appeared to be located adjacent
to terminal bronchiocles just as was metaplasia.

Liver

Representative examples of several liver slides
containing discrepancies between the SP and QAP of potential
treatment-related lesions were shown to the PWG. These
discrepancies involved the diagnoses of hepatocellular
syncytial alteration, hypertrophy and necrosis. Following
the PWG review, all three lesions were confirmed. These
lesions were present, for the most part, in exposed male
animals and were minimal in severitf.

Hepatocellular syncytial alteration was characterized by
the presence of large hepatocytes containing multiple
(greater than five) nuclei. A few of these cells may be
commonly seen in the livers of aging B6C3Fl1 mice of both
sexes. However, in the minimal cases confirmed by the PWG,
the syncytial cells were present in most fields of view anﬁ
were clearly larger and had more nuclei. No positive viral

seroloqgy, which might account for syncytial cells, was

present during the study.



Hepatocellular hypertrophy was characterized by the
presence of enlarged hepatocytes with abundant, variably
staining cytoplasm and located primafily around central
veins. Hepatocellular necrosis was evident as single cell
necrosis most likely involving severely hypertrophic cells.
This type of change was different from "Liver - Necrosis"®
which tended to e discrete foci of hepatocellular necrosis
with or without inflammatory cell infiltrates.

During the PWG, most of the confirmed examples of
syncytial alteration, hypertrophy and necrosis appeéred
minimal in severity and several of the cases shown to the PWG
were below the diagnostic threshold of the PWG participants.
Therefore, the PWG recommended that the PWG chairperson
reread all liver slides for syncytial alteration, hypertrophy
and necrosis based upon the minimal.severity criteria as
demonstrated in animals HM/302 and HM/317.

- A number of liver slides were also reviewed by tﬁe PWG
because of discrepancies involving the diagnosis of
proliferative lesions within the liver. Specifically, a
numbey of discrepancies involved the diagnosis of
hepaocellular hyperplasia versus foci of cellular alteration
(cell focus), adenoma, or carcinoma. Following the PWG
review, lesions diagnosed as hepatocellular hyperplasia by

the SP were confirmed as either a cell focus or as a neoplasm



by the PWG participants. The following criteria were used to

diagnose the proliferative lesions within the liver.

{ of cellular Alf e (cell F )

1. Localized lesions.

2. Tinctorial variation from surrounding hepatic
parenchyma.

3. Foci range from less than a hepatic lobule to up to
three or four lobules.

4. Hepatocytes merge with adjacent parenchyma without
producing compression.

5. Subclassified as clear cell, eosinophilic,
basophilic, or mixed cell.

Hepatocellular Adenoma

1. Usually a discrete lesion which compressed adjacent
parenchyma. _

2. Well differentiated cells which were eosinophilic,
basophilic or vacuolated.

3. Absence of rormal hepatic lobular architecture.

4. Uneven growth patterns; some cells appeared
hypertrophic.

Hepatocellular Carcinoma

1. Distinct trabecular or adenoid pattern.

2. Cells were poorly differentiated or anaplastic.

3. Histologic evidence of local invasiveness or
metastasis. ~

4. Hepatocellular carcinomas can arise within adenomas.

The incidence of hepatocellular proliferative lesions

appeared similar across all male dose groups, but slightly

increased in the 750 ppm females.

During the QA review, the QAP opted to remove the

severity grades of liver foci that the SP had diagnosed. The

PWG chairperson, in general, agreed with the SP's diagnoses



and grading system of liver foci. The SP appeared to be
diagnostically consistent. Liver foci designated as minimal
represented one or more small localized lesions, usually a
hepatic lobule or less in size, which showed tinctorial
variation from surrounding hepatic parenchyma. Hepatocytes
within these minimal foci showed little cellular pPleomorphisn
and merged with adjacent parenchymal without any significant
compression. Foci designated as moderate were also noted as
one or more larger areas of tinctorial change which often had
some partial compression at its borders. In addition,
affécted hepatocytes had an increase in cellular pleomorphism
which resulted in larger cell size. Foci designated as mild
vere single to multiple lesions which had morphologic
characteristics in between those of minimal and moderate.
Marked foci, if present, usually reprzsented lesions which
were borderline and had to be differentiated from

hepatocellular adenoma.

Ihyroid Gland

Examples of follicular cell hyperplasia and a number of
discrepancies involving proliferative lesions of follicular
cells were shown to the PWG. Follicular cell hyperplasia was

reported to be increased in ethylbenzene exposed males and

10



females, particularly at the higher concentrations. However,

an increase in follicular cell neoplasms was not observed.
There was good agreement by the‘PWG in the diagnosis of

follicular cell proliferative lesions. The following

criteria were used to diagnose the proliferative lesions.

Follicular Cell Hvperplasia

1. Increased cellularity (focal with simple papillary

: infoldings of the follicular epithelium or diffuse
with enlargement of the gland).

2. Cells hypertrophied but generally uniform in

morphology.

Follicular Cell Adenoma

1. Discrete and well-demarcated mass:; generally not
encapsulated.

2. Compression of adjacent tissue.

3. Growth pattern that varies from normal (complex
papillary or follicular).

4. Cells well differentiated but abnormal in size and
staining quality.

5. Cell nuclei abnurmal in size and chromatin content
(e.g., small and hyperchromatic or large with
prominent nucleol.;.

6. No invasion of capsule, adjacent tissue, or
metastases.

Follicul cell C .

1. Obvious mass without well-demarcated boundaries.

2. Disorganized or varied growth pattern.

3. Growth in solid clusters or sheets.

4. Anaplasia; cellular pleomorphism and atypia.

5. Neoplastic cells a8f~c1ated with scirrhous
reaction.

6. Invasion of capsule, adjacent tlssue, or
metastases.

11
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Following the PWG review, follicular cell hyperplasia,
typically focal, was confirmed in the ethylbenzene exposed
animals. Although the incidence of follicular cell adencmas
appeared increased in high dose males, the increased

incidence may not be statistically significant.

Pituitary Gland

The PWG reviewed several slides containing proliferative
lesions of the pituitary gland because of the reported
increased incidences of pars distalis hyperplasia and
adenomas in ethylbenzene exposed females.

The following criteria were used by the PWG to diagnose

the proliferative lesions of the pituitary gland.

Hyperplasia
1. Focal increase in the number of celils of a single
type.

2. Focus is poorly delineated and blends into
adjacent normal tissues.

3. No compression at borders.

4. Vascular pattern usually normal; angiectasis
sometimes present.

5. Arrangement of cells may be slightly altered.

6. Cells may be normal or hypertrophied.

12
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Adenoma

1. Well-delineated, circumscribed mass of cells.

2. Some compression of adjacent normal tissue.

3. Altered vascular pattern; angiectasis often
present.

4. Arrangement of cells is altered and they may be
present in sclid sheets.

5. Cells may be hypertrophied and may or may not
contain secretory granules.
6. Cellular atypia and pleomorphism may be present.

Carcinoma

1. Unequivocal invasion of pars nervosa, brain, or
other surrounding tissues.
2. Metastases (usually intracranial).

Following the PWG review, several of the reported
adenénas of the pars distalis were downgraded to hyperplasia
or angiectasis by the PWG. Therefore; the incidence of pars
distalis adenomas were only slightly elevated in the
ethylbenzene exposed females. However, the incidence of
hyperplastic lesions of the pars distalis was increased in
the 250 and 750 ppm females.

Heart and Kidney

Representative examples of hearts and kidneys were shown
to the PWG to confirm the diagnoses of cardiomyopathy and
nephropathy in these respective organs. Both the incidence
of cardiomyopathy and nephropathy were reported to be

slightly increased in some groups of exposed animals

(particularly males); however, the increased incidences were

not dose dependent.

13
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Nephropathy was characterized by the presence of
basophilic tubules with thickened basement membranes,
occasional tubular dilatation with pfotein casts and
mononuclear cell infiltration. During the QA review, the QAP
diagnosed additional cases of nephropathy in most groups, and
as a result, the incidence of nephropathy appeared similar to
the controls.

Cardiomyopathy was characterized by the presence of
degenerative myocardial muscle fibers which appeared deeply
eosinophilic with loss of striations. Myocardial
degeneration was often accompanied by a variable degree of
mononuclear cell infiltration and fibrosis. The incidences
of cardiomyopathy in all animals were similar except for
higher incidences in the 75 and 250 ppm males and females.

Cardiomyopathy and nephropathf were not considered to be
related to ethylbenzene exposure because of their overall
minimal severity and lack of dose-related increased

incidence.

14
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MIBCELLANEOUS

A number of lesions (neoplastic and non-neoplastic were
examined by the PWG to either confirﬁ their incidence or
because a diagnostic discrepancy existed. 1In most instances,
the neoplasms were diagnosed either once or, if several
times, they were from different dose groups, and were not

considered to be related to chemical exposure.

EISTOTECENIQOUR
The overall quality of the slides as determined by the

Histotechnique Quality Assessment was good.

t1plonate, American cOllege
of Veterinary Pathologists
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Neational Instltute of Environmental Health Sciences

VAXE::BROWN_V

0521004

29-MAY-1996 19:01 %JBC~-F-JOBABORT, job aborted during execution
29-MAY-1996 19:01 SLPS-W-INTERUPT, interrupt: The job has been interrupted

Owner UIC: [BROWN_V]

Account: CAN

Priority: 100

Submit queue:  PS_A025

Submitted: . 28-MAY-~1996 09:18

Printer queue: PS_A025

Prirter device: PS20A

Started: 28-MAY-1996 10:56

Finished: 29-MAY-1996 19:01

Qualifiers: /[FORM=CPS$DEFAULT

Parameters: DATA_TYPE=ANSI, LAYUP_DEFINITION=LPS$HOLES, QUYTPUT_TRAY=LOWER, PAGE_

ORIENTATION=LANDSCAPE, PAGE_SIZE=A, SHEET_SIZE=A, SIDES=TWO
Sheets printed: 23

Digital Equipment Corporation  PrintServer 20 PS20A
VAX/VMS VYersion V6.2 DECprint Printing Services V4.1
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